Abstract. This paper proposes a three variables' double threshold-GRACH model, and uses this model to discuss Japan, U.S. and U.K. stock return rate volatility on the influence of the Singapore stock market. The empirical result demonstrates that the proposed model discussing Japan, U.S. and U.K. stock return rate volatilities to the influence of the Singapore stock market return is indeed appropriate, and also the response to the Singapore stock market has an asymmetrical effect. The empirical result also shows the different influence of the good news and the bad news of the eight kinds of combinations of the proposed model. The information of Japan, U.S. and U.K. stock return rate volatilities affects the Singapore stock market returns' volatility. Besides, Japan, U.S. and U.K. stock return volatilities are truly affects the variation risks of the stock market.
Introduction
We knows that the Singapore has an important role to play in the global economical financial system. Singapore has a close relationship with the Japan, the U.S. and the U.K. based on the trade and the circulation of capital, and the Japan, the U.S. and the U.K. are also powerful global economical nations. Therefore, how those three stock markets can impact Singapore stock market is worth further discussion. This paper's main research goal is to discuss the influence of the Japan, the U.S. and U.K. stock return volatility on the Singapore stock market, as well as the threshold of the stock return volatility rates' positive and negative values from those three markets. The paper constructs the three variable's double threshold-GARCH theoretical model and examines whether or not there is an asymmetrical influence between the markets. This paper uses the Student's t distribution of heavy tails for the stochastic error term. We also use the maximum likelihood algorithm method of BHHH (Berndt et. al . [3] ) to estimate the parameters of the proposed model. The organization of this paper is as follows. Section 2 states the data characteristics. Section 3 provides the proposed model. Section 4 provides the empirical results, and the last section gives the conclusions.
Data Characteristics

Data sources
In the sample selection, this research uses the Singapore strait times stock price index, the NK225 stock index, the S&P500 index, and the FTSE 100 index as the sample. We select the sample period from January, 1998 to December, 2013 and use the stock price indices for all the dates. The data originate from the Taiwan Economic Journal (TEJ), a large database in Taiwan.
Return calculation
To compute the stock price return rate of the Singapore stock market ( 
Statistics
The return rates of the stock price in Singapore, Japan, U.S. and U.K. show a stationary state sequence. Table 1 shows some basic statistical analysis: mean value, standard deviation, kurtosis coefficient, skewed coefficient, and normal distribution examination. From Table 1 , the average return rate of the Singapore stock price index is 0.0040, The variation risk of the Singapore stock price return rate is 1.4378. From the Jarque-Bera statistics, under the null hypotheses of the normal distribution, we discover that the three stock price return rates do not show a normal distribution. Moreover, the kurtosis is bigger than 3, and this result also demonstrates that the data have the phenomenon of a heavy tail distribution. From Table 2 , the stock returns of the Singapore, Japan, U.S. and U.K. show a relationship. 
Unit Root and Co-integration Tests
This paper uses the unit root test of KSS (Kapetanios et. al. [7] ). Table 3 lists the KSS examination results. It shows that the Singapore, the Japan, the U.S., and the U.K. stock price indices do not have the unit root, have stationary state sequences, and we may carry on the time series analysis. Using Johansen's [6] co-integration test as illustrated in Table 4 at the significance level of 0.05 ( =5%) does not reveal of max  and Trace statistics. This indicated that the Singapore and the U.S., the U.K. and the Japan's stock markets do not have a co-integration relation. Therefore, we do not need to consider the model of error correction. 
Notes: (1) p-value < denotes significance ( =1%, =5%, =10%). 
ARCH Effect Test
We next implement the LM [4] and F [8] methods to examine the stock price returns and to determine whether there is a conditionally heteroskedasticity phenomenon. The results of the ARCH effect test are listed in Table 5 . The results show that the Singapore stock return rates' analysis model has a significant statistical value under level  =5% and has the conditionally heteroskedasticity phenomenon. This suggests that it matches suitably and it could use the GARCH model to analyze the data. 
Proposed Model
This paper combines the idea of the self-exciting threshold autoregressive model (Brooks [2] ) and the idea of the GJR-GARCH model (Glosten et. al. [5] ) to propose a three variable's double threshold-GRACH model, and uses this model to discuss Japan, U.S. and U.K. stock return rate volatility on the influence of the Singapore stock market. We uses the asymmetrically GARCH model to discuss the Singapore stock return rates' volatility process. After process selection, we may use the three variable's double threshold-GARCH(1, 1) to examine the volatility model of the Singapore stock return rate's construction. Its model is as follows: 
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Empirical Results
By the estimated results of the three variable's double threshold-GARCH(1, 1) model in Table 6 , we test the estimated value of the parameters' coefficients to be significant or not with a P-value. Empirical results, for example, the previous one day's residual error square item and the conditional variance affects the Singapore stock return rate volatility and also have the different variation risks. Under the stock price return rate of the U.K. is negative, U.S. and Japan are both positive values, the volatility of variation risk is the lowest ( 61  + 61  =0.9399). Under the stock price return rates of the U.S., the U.K. and the Japan are all negative values, there is a fixed variation risk ( 10  =0.1292).
Under the stock price return rates of the U.S. and the U.K. are both negative values, and the Japan is positive values, there is a fixed variation risk ( 20
 =1, and 81  + 81  =1 conforms to parameter of the IGARCH and GARCH model's condition supposition. Besides, the test result of the likelihood ratio test is supported the three variable's double threshold-GARCH(1, 1) model, which is significant under the 1% significance level. Therefore, the Singapore stock return rate volatility has an asymmetrical effect. The empirical results have the different variation risks under the positive and negative values of eight kind situations. The proposed model respond to the different information, it also truly catch the Singapore stock return rate volatility process. 
Conclusions
The empirical results show that the Singapore stock return rate has a conditionally heteroskedasticity phenomenon. The empirical results also show that the Singapore stock markets have asymmetry. Proposed model also responds the different information of good news and bad news, and it have different variation risks. Therefore, the empirical result shows that the stock return rates' volatility of Japan, U.K. and U.S. truly have an influence on the Singapore stock return rates' volatility process.
